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TITLE OF THE INVENTION 

MAPPING APPARATUS AND METHOD OF CONTROLLING THE SAME 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2003-57230, filed 
August 19, 2003 in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0002] The present invention relates, in general, to an apparatus for manufacturing 
semiconductor devices, and, more particularly, to a mapping apparatus, and a method of 
controlling the same, which examines whether semiconductor wafers or flat panel displays have 
been inserted into slots of a cassette that transfers and/or receives semiconductor wafers or flat 
panel displays, and obtains slot information. 

2. Description of the Related Art 

[0003] Generally, wafers used in a semiconductor manufacturing process, or Liquid Crystal 
Display (LCD) glasses used in a flat panel display manufacturing process similar to the 
semiconductor manufacturing process, are moved and/or received after being respectively 
inserted into a plurality of slots formed in a cassette. An operation of withdrawing a wafer or 
LCD glass from the cassette and putting it into a process, or an operation of loading a 
processed wafer or processed LCD glass on the cassette, is performed by a transfer robot. 

[0004] For the transfer robot to withdraw a wafer or LCD glass from a cassette, a mapping 
operation for the cassette must be performed in advance. The mapping operation includes an 
operation of determining which slots in the cassette have wafers or LCD glasses inserted 
therein and which slots are empty, and an operation of inspecting the alignment of the wafers or 
LCD glasses inserted into the slots. If an inserting or withdrawing operation is attempted when 



1 



Docket No.: 1594.1333 



an accurate mapping operation is not performed, the accuracy of the mapping operation may be 
decreased and products may be damaged. 

SUMMARY OF THE INVENTION 

[0005] Accordingly, it is an aspect of the present invention to provide a mapping apparatus, 
and a method of controlling the same, which is capable of performing an accurate mapping 
operation even though a distance between a cassette and a transfer robot is long and a 
surrounding environment of a port on which the cassette is loaded is complicated. 

[0006] Additional aspects and/or advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0007] The above and/or other aspects are achieved by providing a mapping apparatus 
including a cassette and a sensor unit The cassette has a plurality of slots into which planar 
objects are inserted, and at least one reflector which reflects light beams irradiated into the 
plurality of slots. The sensor unit has a light emitting unit and a light receiving unit. Further, the 
sensor unit determines whether the planar objects have been inserted into the respective slots 
by determining whether a light beam, irradiated from the light emitting unit, is reflected from the 
reflector and then received by the light receiving unit. 

[0008] The above and/or other aspects may be achieved by providing the following mapping 
apparatus, including a cassette and a sensor unit. The cassette has a plurality of slots, each 
with a certain thickness and width, provided in parallel to allow planar objects to be inserted 
therein, and at least one reflector to reflect light beams irradiated into the plurality of slots. The 
sensor unit has a light emitting unit to irradiate a light beam and a light receiving unit to receive 
the light beam when reflected from the reflector. Further, the sensor unit determines whether 
the planar objects have been inserted into the respective slots by irradiating a light beam while 
moving along a thickness direction of the slots, and determining whether the irradiated light 
beam is reflected from the reflector and then received by the light receiving unit. 

[0009] The above and/or other aspects may be achieved by providing a flat panel display 
mapping apparatus including a cassette and a sensor unit. The cassette has a plurality of slots, 
each with a certain thickness and width, provided in parallel to allow flat panel displays to be 
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inserted therein, and at least one reflector to reflect light beams irradiated into the plurality of 
slots. The sensor unit has a laser generating unit to irradiate a laser beam and a light receiving 
unit to receive the laser beam when reflected from the reflector. Further, the sensor unit 
determines whether the flat panel displays have been inserted into the respective slots by 
irradiating a laser beam while moving along a thickness direction of the slots, and determining 
whether the irradiated laser beam is reflected from the reflector and then received by the light 
receiving unit. 

[0010] The above and/or other aspects may be achieved by providing the following mapping 
apparatus, including a cassette, a sensor, and a control unit. The cassette has a plurality of 
slots, each with a certain thickness and width, provided in parallel to allow planar objects to be 
inserted therein, and at least one reflector provided lengthwise along the plurality of slots to 
reflect light beams irradiated into the slots. The sensor has a light emitting unit to irradiate a 
light beam and a light receiving unit to receive the light beam when reflected from the reflector. 
The control unit irradiates a light beam while moving the sensor along a longitudinal direction of 
the reflector, detects electrical characteristic variations generated in response to the irradiated 
light beam being reflected from the reflector and then received by the light receiving unit, and 
obtains position information of the slots with planar objects inserted therein through a position of 
the sensor at a time the electrical characteristic variations are detected. 

[001 1] The above and/or other aspects may be achieved by providing a method of controlling 
a mapping apparatus including a cassette and a sensor unit. The cassette has a plurality of 
slots, each with a certain thickness and width, provided in parallel to allow planar objects to be 
inserted therein, and at least one reflector provided lengthwise along the slots to reflect light 
beams irradiated into the slots. The sensor has a light emitting unit to irradiate a light beam and 
a light receiving unit to receive the light beam when reflected from the reflector. In the control 
method, the light beam is irradiated while the sensor moves along a longitudinal direction of the 
reflector. Electrical characteristic variations, generated by the sensor in response to the 
irradiated light beam being reflected from the reflector and then received by the light receiving 
unit, are detected. Position information of the slots with planar objects inserted therein is 
obtained through a position of the sensor at a time the electrical characteristic variations are 
detected. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0012] These and/or other aspects and advantages of the invention will become apparent 
and more readily appreciated from the following description of the embodiments, taken in 
conjunction with the accompanying drawings of which: 

FIG. 1 is a view showing an LCD glass mapping apparatus according to an embodiment 
of the present invention; 

FIG. 2 is a view showing a relationship between a mounting angle of a reflecting plate 
and a laser beam irradiation angle of a laser sensor in the LCD glass mapping apparatus of 
FIG. 1; 

FIGS. 3A to 3C are views showing a difference between a circular wafer and a square 

LCD glass at the time of mapping using a circular laser sensor; 

FIG. 4 is a side view of the LCD glass mapping apparatus of FIG. 1; and 

FIG. 5 is a flowchart of a method of controlling the LCD glass mapping apparatus 

according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The embodiments are described below to explain 
the present invention by referring to the figures. 

[0014] Embodiments of a mapping apparatus and a method of controlling the same will be 
described in detail with reference to FIGS. 1 to 5. FIG. 1 is a view showing an LCD glass 
mapping apparatus according to an embodiment of the present invention. As shown in FIG. 1, a 
plurality of slots 104, each with a certain width and thickness, are provided in parallel, with the 
width of the slots extending in a horizontal direction, in a cassette 102 placed on a port 108. 
The slots 104 receive a plurality of LCD glasses 150, which are planar objects. If the slots are 
provided to allow the LCD glasses 150 to be inserted vertically into the slots 104, the plurality of 
slots 104 are provided so that the width of the slots 104 extend in a vertical direction while the 
slots 104 are provided in parallel in the cassette 102. One LCD glass 150 is respectively 
inserted into each of the slots 104 in a direction of an arrow 114 shown in FIG. 1. Reflecting 
plates 106 are provided at both lateral ends of the slots 104, which are both side surfaces of the 
cassette 102, respectively, to form a certain angle with a front surface of the cassette 102. 
Alternatively, only one reflecting plate 106 may be provided. 
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[0015] A laser sensor 112 is placed on a transfer robot 110. The laser sensor 112 includes a 
light emitting unit 112a to irradiate a laser beam and a light receiving unit 112b to receive a 
returned laser beam when the irradiated laser beam is reflected and returned from a 
corresponding reflecting plate 106. In this embodiment of the present invention, a construction 
in which the light emitting unit 112a irradiates a laser beam and the light receiving unit 112b 
receives a laser beam reflected and returned from the reflecting plate 106 is used to determine 
whether the slots 104 in the cassette 102 are empty or have LCD glasses 150 inserted therein. 
For this operation, a mounting angle of the reflecting plates 106 and a laser beam irradiation 
angle of the laser sensor 112 must be determined so that an irradiated laser beam passes 
through an empty slot and is reflected from a corresponding reflecting plate 106 and then 
received by the light receiving unit 112b of the laser sensor 112. The above procedure is 
described with reference to FIG. 2. 

[0016] FIG. 2 is a view showing a relationship between a mounting angle of the reflecting 
plates and a laser beam irradiation angle of the laser sensor 112 in the LCD glass mapping 
apparatus of FIG. 1. As shown in FIG. 2, the laser sensor 112, placed on the transfer robot 110, 
preferably irradiates a laser beam so that the laser beam forms an acute (or obtuse) angle with 
the front surface of the cassette 102. In this case, the reflecting plates 106 are preferably 
provided to form an acute (or obtuse) angle with the side surfaces of the cassette 102. In this 
way, it is preferable to determine the angles of the laser sensor 112 and the reflecting plates 106 
so that a laser beam irradiated from the laser sensor 112 is reflected from the corresponding 
reflecting plate 106 and then received by the light receiving unit 112b of the laser sensor 112. If 
the use of the cassette 102 is limited to the loading of wafers, the reflecting plates 106 may be 
provided on a back surface 202 of the cassette 102 as well as the side surfaces thereof. The 
above operation is described in detail with reference to FIGS. 3A to 3C. 

[0017] FIGS. 3A to 3C are views showing a difference between a circular wafer 300 and a 
square LCD glass 308 at the time of mapping using a circular laser sensor. As shown in FIG. 
3A, since the wafer 300 has a circular shape, if a laser beam 302 is irradiated from a position in 
front of a center of the wafer 300, an incident laser beam and a reflected laser beam have the 
same path. Accordingly, it is impossible to determine whether the reflected laser beam, 
received by the light receiving unit of the laser sensor, is obtained from a reflecting plate 
provided on a back surface of a cassette for wafers, or from a wafer inserted into a slot. 
Therefore, in the case where a reflecting plate is provided on the back surface of the cassette 
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for wafers, it is preferable that an irradiation position of the laser sensor is offset from the center 
of the wafer, such as a laser 304 shown in FIG. 3A, and a beam irradiated from the laser sensor 
forms an acute or obtuse angle with a reflecting surface of the reflecting plate. 

[0018] Differently from the circular wafer 300, an LCD glass 308 has a square shape. 
Therefore, if a laser beam is irradiated at a right angle to the front surface of the LCD glass 308, 
the irradiated laser beam is reflected from the LCD glass 308 and received by the light receiving 
unit of the laser sensor regardless of a position where the laser beam is irradiated. Therefore, it 
is impossible to determine whether a reflected laser beam, as shown by lasers 306a and 306b 
in FIG. 3B, received by the light receiving unit of the laser sensor, is obtained from a reflecting 
plate provided on a back surface of a cassette for LCD glasses, or from the LCD glass 308 
inserted into a slot. Consequently, in the case of the cassette for LCD glasses, it is preferable to 
obliquely irradiate a laser beam 310 so that the laser beam 310 forms an acute (or obtuse) 
angle with the front surface of the LCD glass 308, and to provide the reflecting plate on the side 
surface of the cassette 102 so that the reflecting plate forms a right angle with the obliquely 
irradiated laser beam 310, as shown in FIG. 3C. 

[0019] In FIG. 1 , a construction is depicted in which the plurality of slots 104 are provided in 
parallel so that LCD glasses 150 are horizontally inserted in the cassette 102. In this case, the 
LCD glasses 150 are horizontally inserted into the slots 104, respectively. In this way, when the 
LCD glasses 150 are horizontally inserted into the slots 104 of the cassette 102 and loaded in a 
vertical direction, the transfer robot 110 examines whether an LCD glass 150 has been inserted 
into each of the slots 104 by irradiating laser beams while moving the laser sensor 112 upward 
and downward. This operation is described with reference to FIG. 4. 

[0020] FIG. 4 is a side view showing the LCD glass mapping apparatus of FIG. 1 . As shown 
in FIG. 4, the transfer robot 110 moves along a Z axis (a vertical direction) while irradiating a 
laser beam onto the reflecting plate 106 on the side of the cassette 102. While the transfer 
robot 110 moves along the Z axis, a reflected laser beam is not received by the light receiving 
unit 112b of the laser sensor 112 from a position of a slot in which an LCD glass is inserted. 
Conversely, a laser beam reflected from the reflecting plate 106 is received by the light receiving 
unit 112b from a position of an empty slot. The laser sensor 112 generates output voltages with 
different levels when the reflected laser beam is received and not received by the light receiving 
unit 112b, respectively. A slot in which an LCD glass is inserted and an empty slot are 



6 



Docket No.: 1594.1333 



distinguished from each other using the different output voltage levels of the above two cases. 
In addition, Z axis values at the positions of the slots determined to have an LCD glass inserted 
therein while the transfer robot 110 moves along the Z axis are stored in an additional memory 
to obtain mapping data. When the mapping data is obtained, it is preferable to calibrate the 
mapping data with an initial position of the laser sensor 112, i.e., a position where a first slot is 
provided in an upper or lower portion of the cassette 102 (a start position of the slots 104), with 
a pitch between the slots 104 and the like taken into consideration. 

[0021] FIG. 5 is a flowchart of a method of controlling the LCD glass mapping apparatus, 
according to an embodiment of the present invention. As shown in FIG. 5, the laser sensor 112 
is turned on in operation 502. Thereafter, the level of an initial output voltage of the laser sensor 
112 is detected and set to a reference value in operation 504. When the transfer robot 110 
moves along the Z axis while irradiating a laser beam, it is monitored to determine whether an 
output voltage of the laser sensor 112 varies from the previously detected initial output voltage 
by a certain value or more in operations 506 and 508. When the output voltage of the laser 
sensor 112 varies from the previously detected initial output voltage by a certain value or more, 
the position of the laser sensor 112 on the Z axis at that time is obtained in operation 510. A 
current position of the laser sensor 112 is precisely calculated with mechanical errors (the initial 
position of the laser sensor, the pitch between slots, etc.) taken into consideration in operation 
512. Through the above method, if an examination has been completed up to a final slot in 
operation 514, the laser sensor 112 is turned off, and the movement of the transfer robot is 
stopped, in operation 516. Mapping data obtained with respect to the respective slots is stored 
in an additional memory. Thereafter, when the transfer robot 110 withdraws the LCD glass 150 
from the cassette 102, or additionally inserts a new LCD glass 150 into an empty slot of the 
cassette 102, the transfer robot 110 performs related operations with reference to the stored 
mapping data. 

[0022] As is apparent from the above description, the present invention provides a mapping 
apparatus, and a method of controlling the same, which employs a laser sensor, thus obtaining 
accurate mapping results even in the case where a distance between a cassette and the laser 
sensor is relatively long, and in which reflecting plates are provided on the side surfaces of the 
cassette and a mapping operation for the cassette is performed according to whether or not a 
laser beam is reflected from the reflecting plates, thus obtaining accurate mapping results 
without being influenced by the surrounding environment of the cassette. 
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[0023] Although a few embodiments of the present invention have been shown and 
described, it would be appreciated by those skilled in the art that changes may be made in 
these embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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